Solar Wind Induced Substrate Alteration 
on Genesis Array Materials 
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Review of Si Ellipsometry Results 
(Presented at 2006 LPSC) 

Effective Medium Approximation (EMA) Layer used to 
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Sample 60208 Flown Genesis Si B/C array 
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Did the Silicon substrate experience lattice 
alteration during flight? 



FIB Pull Locations for Stratigraphic Profiles 




Ellipsometry Results for 60208 



Flown Si B/C Array Sample 60208; 5.78 X 7.69 mm; 35.03 mm 2 
Cleaning: UPW/Megasonic at 40° C for 5 min. at 1 MHz oscillations 
Spot 1 to 5 are after UPW cleaning and Spot 4 had edge effects during run 





FIB Startigraphic Cross-section Pull 
Sample 60208.4 (Surface particle Pull) 



HV curr mag WD tilt det ■ 20 |jrr 

5.00 kV 1.6 nA 5 000x 4.9 mm 52° ETD label 


Platinum Coating FIB Pull Section 



HV curr mag WD tilt det > 1 0 |jm « HV curr mag WD tilt det 

5.00 kV 98 pA 6 500 x 4.9 mm 53° ETD | label 5.00 kV 98 pA 6 499 x 4.9 mm 53° ETD 



Ion Milling Startigraphic Cross-section 



HV curr mag WD tilt det » - 10 pm HV curr mag WD tilt det 

5.00 kV 98 pA 8 000 x 5.0 mm 53° ETD | label 30.00 kV 30 pA 5 000 x 19.6 mm -0° ETD 







HV curr mag WD tilt det 
30.00 kV 30 pA 2 000 x 19.5 mm -0 ° ETD 




Final Configuration After Polishing 

Sample 60208.1 



HV curr mag WD tilt det ♦ 5 urn HV curr mag WD tilt det > 4 jjm 

5.00 kV 98 pA 19 965 x 5.1 mm 54° TLD label 5.00 kV 98 pA 24 999 x 5.1 mm 54° TLD label 



STEM Image of 60208.1 Si B/C Array 
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Crystalline Si Substrate 


STEM Image of 60208.1 Si B/C Array 




STEM Image of 60208.4 Si B/C Array 



c-Si wafer substrate 
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STEM Image of 60208.4 Si B/C Array 
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c-Si wafer substrate 


STEM Image of 60208.4 Si B/C Array 




STEM Image of 60208.4 Si B/C Array 



STEM Image of 60208.4 Si B/C Array 




TRIM Monte Carlo Simulation from SRIM-2006 
Slow Solar Wind H + implantation at 400 km/s 



1000 A lOA - Turgd Dqitf l - lDODA 






Fast Solar Wind H + implantation at 600 km/s 



1000 A 0A - Tirfd Dqitf l - 1000 A 
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native oxide layer and for substrate alteration 
zone (± 10A conservatively). 



Possible Conclusions 
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Should we rethink thin-film contamination on 
array materials (brown stain hypothesis). 




